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INTRODUCTION TO SOCIOLOGY. II.I 

PART III. GENERAL STRUCTURE OF SOCIETIES. 

CHAPTER II. THE ANTECEDENTS OF SOCIOLOGY. 

BETWEEN I8I5 and I830 A. Loria, in his excellent book Les 
bases dconomiques de la constitution sociale, wrote that, with the 
mechanical progress of industry and under the protection of a 
somewhat peaceful regime, a revolution, both economic and 
political, was taking place, characterized by the concentration of 
movable wealth; that in almost the whole of Europe a division 
of capitalistic power between agriculture, on the one hand, and 
trade and manufacture, on the other, coincided with a corre- 
sponding division of political power between the conservative 
party and the liberal party. We may accept the description of 
this phenomenon in its main outlines. Marx has also stated it, 
placing it in a more remote period, and, in reality, it appears in 
the most ancient civilizations, although under partly different 
conditions. In fact, the error of Marx and Loria is in not 
having observed that from remotest antiquity even the minor 
civilizations have passed through an analogous evolution, which, 
however, was different in secondary points, and less extended. 

This economic and political concentration and differentiation 
had at that time (as always 2) as its consequence, as a true reflex 
action, the concentration of the industrial laboring forces, on the 

I Translated by Robert Morris. 
2See my studies on the ancient civilizations: Peru, Mexico, Egypt, India, China, 

Iran, Persia, and Greece. 
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one hand, and the separation and dispersion of the agricultural 
laboring forces, on the other. According to our view, this 
phenomenon appears even in slave societies-for example, in 
the Grecian and Roman civilizations, as well as in the old 
southern slave states of the United States. 

In the present, as in the past, this situation gives rise to the 
principal affluent of positive sociology, socialism, whose most 
illustrious modern precursors are Robert Owen, in England 
(077i-i858), and Charles Fourier, in France (1772-I837). 

This socialism becomes more and more conscious of itself; 
it proceeds to the criticism of society and constructs plans for 
new societies, which are now no longer mere Utopias, but which 
already appeal to the sanction of observation and experiment. 
Socialism culminates with the school of Proudhon, in France 
(I809-67), and that of Marx in Germany (I8I8-83). Begin- 
ning with these writers, it applies the inductive and historical 
method to the study of social phenomena. With Cesar de 
Paepe and Benoit Malon, the too exclusively economic concept 
of Marx, although retaining its fundamental basis, is transformed 
into an integral socialism, that is to say, into a complete view of 
the whole of society considered as a systematic and truly 
organic arrangement of co-ordinated parts. Further, socialism 
no longer refuses to accept the positive methods, especially the 
experimental method; it proceeds from the particular to the 
general, from the simple to the complex. For this reason it 
submits its ideal structure to the proof of successive experi- 
ments. Therefore it is ready for amalgamation with positive 
sociology. The most eminent contemporary sociologists are 
socialists; likewise, the socialists are sociologists. 

The second current of positive sociology was essentially 
scientific. Up to the present time, it has been too much neg- 
lected by historians of social science, but its importance will 
continue to increase. In the seventeenth century, it was repre- 
sented by Pascal, Fermat, Leibnitz, Huyghens, the Grand Pen- 
sionary De Witt, Hudde, Halley; in the eighteenth century, by 
the Bernouille brothers, d'Alembert, Euler, Buffon. This scien- 
tific school began as a true science of the state. At first, it was 
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concerned only with calculations of probabilities, with tables of 
mortality which were to serve as the basis of loans in the form 
of life annuities. With Halley (I693), and especially with 
Buffon, it was for the time applied to all the phenomena of life 
and death. Finally, by the end of the eighteenth century, and 
especially in the beginning of the nineteenth, with La Place and 
Joseph Fourier, it was extended to social phenomena, especially 
to social mechanics and statics. The same movement took 
place in France, England, Holland, Germany, and Italy. 
Nothing proves better than this fact the organic character of 
this scientific movement, as I have shown in the numerous 
lectures which I have devoted to the critical expose of the 
theories of this school, of which Ad. Quetelet was one of the 
most eminent representatives (I796-i874).x 

Quetelet is to be associated with these immediate precursors, 
the majority of whom, like himself, were mathematicians, astrono- 
mers, natural philosophers. They belong in a common group 
because of the same atomistic and mechanical conception of 
society; and by this conception they are also connected with 
the principal founders of political economy. Quetelet did not 
distinguish society from the state. According to him, all devia- 
tions result from natural or artificial disturbances; progress con- 
sists in following the average of these deviations; the social 
structure is the most complete equilibrium possible. The center 
of this equilibrium is the average man. "The average man is 
to a nation what the center of gravity is to a body; it is by this 
consideration that we are led to an understanding of all the 
phenomena of equilibrium and of movement." 

In antiquity, Aristotle and Archimedes were the precursors 
of this conception; the former extended it from mechanics to 
the moral and political sciences. Quetelet, however-and it is 
this which distinguishes scientific determinism in general from 
fatalism -considered social phenomena as modifiable and per- 
fectible. In the first place, he likened society to an immense 

'The critical essays on the static theories of Ad. Quetelet, A. Comte, and Herbert 
Spencer should have formed part of the present work; but, as the latter is already 
somewhat long, I am obliged to publish the essays separately. 
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living creature. According to him, this body is subject to a law 
of evolution similar to that of individuals: birth, youth, matu- 
rity, old age, and death. He investigated the distinction, so 
important from the static and dynamic point of view, between 
the constant causes, variable causes, and accidental causes. 
This distinction enabled him to show that the most variable 
factors are the social factors. He connected himself with 
socialism, as well as with positive sociology, by observing that 
the economic factors are the most general, those whose varia- 
tions have the most direct influence upon all the other social 
phenomena. Thus variations in the price of rye and wheat 
influence natality, mortality, and criminality. 

The conclusions are: first, that governments ought to dimin- 
ish all the causes which produce great variations in the price of 
grain, consequently to reform institutions; second, that crimi- 
nality in particular is a regular effect of our social organization. 
"It is society that prepares the crime, and the criminal is only 
the instrument that executes it." 

Kant, the metaphysician most nearly approaching positive 
philosophy, held this physico-mechanical conception of soci- 
eties. Moreover, all social economy, aside from the socialistic 
schools, still remained individualistic. Aside from the state, 
there were only individuals, molecules, a human dust. This 
dust the state prepares and combines in its laboratories, except 
that, with the liberal school, the social chemistry has no other 
law than liberty; no other order than its natural order. 

An intermediate group between the latter school and the 
biologic school is that which no longer emphasizes the individ- 
ual, but the group, the race, etc.; basing its studies wholly upon 
statistics. In fact, this point of view appears in the work of 
Quetelet, is developed in the school of Le Play, and is empha- 
sized by Gumplowiez in a way that is unhappily too narrow. 

The third current of positive sociology is represented by the 
different schools whose social conception is mainly biologic and 
organic. With Turgot, Condorcet, Cabanis, Dr. Burdin, Saint- 
Simon, Auguste Comte, Schaffle, and Worms, we see the idea of 
a social structure gradually superseding the static and dynamic 
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conception borrowed from the physical sciences; yet even 
Comte continues to use the latter expression. In Germany, 
Herder and Krause represent an analogous philosophic trans- 
formation. 

In this passage from the inorganic conception to the biologic 
conception of societies, the preponderant place is still accorded 
to the idea of order; progress is considered as the development 
of order. In fact, moreover, with Comte this is just what 
dynamics tends to mean. In the bio-social doctrines, the static 
point of view and the dynamic aspect are equally important. 
The first is more simple, but more fundamental; the second, 
more characteristic, but subordinate. In biology the simulta- 
neity of phenomena is more important than their succession. 

It was otherwise as soon as the progress of psychology com- 
pleted the point of view of the biological school. Already, 
even with Comte, ideological sociology, his law of the three 
states, is psychic, but psycho-collective, and even his social 
statics is of the same nature. 

Eventually, as in the case of Herbert Spencer, the successive 
aspect of psychology becomes more and more predominant. 
The evolutionary conception dominates to the extent of almost 
completely absorbing the static aspect. It is no longer the 
organ that determines and explains the function, or the struc- 
ture society, but the function determines and explains the 
organ. This is evolution itself. It is also proper to notice here 
the exaggerated and too exclusive tendency of a derivative 
sociological school which assimilates the life of societies to an 
entirely psychic life, either recognizing a real resemblance 
between the nervous system and the social system (Lilienfeld), 
or developing in a one-sided way both the resemblances and 
differences between collective psychology and psycho-physiology 
(E. Tarde, Lebon, Sighele, Simmel, L. F. Ward, Giddings, 
Baldwin, Izoulet). 

This evolution of sociology was, however, both logical and 
natural. Integral and confused in the beginning, it endeavored 
successively to explain social phenomena by the laws of the 
antecedent sciences, keeping pace with the advancing organiza- 
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tion of these sciences. Next, it demanded the answer to the 
enigma from the particular social sciences. Finally, after hav- 
ing concluded, with Karl Marx and A. Loria, for example, that 
the most general interpretation must be economic, it arrived, 
by a true law of apparent return to the origin, at the knowledge 
that the interpretation of the social world must be sought from 
the whole, both of inorganic and organic nature, of which the 
societies are the spontaneous development; and, at the same 
time, from the ensemble of the seven classes of social phenom- 
ena, in the order of importance which their hierarchic classifica- 
tion has revealed to us. In short, sociology can be only an 
integral conception of the highest combination formed by the 
inorganic and organic factors, land and population, in the many 
social forms. 

Our work would be incomplete if we did not also mention, as 
the fourth and last affluent of positive sociology, the contribu- 
tions of the scientific specialists who have consecrated their 
labors to the study of one or more of the seven classes of 
particular sciences, including the elementary and abstract as 
well as the formal and concrete. Among these contributions, 
before all others, are those of the economic scientists, who belong 
to the sociological school because of their method, and because 
they never lose sight of the correlation of economics with the 
whole of social science. In particular, it is necessary to recall 
the works of A. Thierry, disciple of Saint-Simon, those of John 
Stuart Mill, de Laveleye, Fustel de Coulanges, Wagner, Momm- 
sen, Paul Viollet, Morgan, H. Sumner Maine, Max Muller, etc., 
etc. All, in their different specialties, are sociologists; it is 
chiefly by their works, which serve as an intermediary between 
elementary sociology (represented by comparative and co- 
ordinated statics) on the one hand, and general sociology on 
the other, that the latter science is destined to be perfected 
through the continued progress of studies relating to the struc- 
ture and evolution of particular institutions and societies.' 

IIn our Elementary Sociology there is a methodical list of many works whose 
study we recommend to those who are preparing themselves for the study of general 
sociology. (Bruxelles: F. Larcier, I894-95.) 
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If at this point we cast a retrospective look upon these tribu- 
taries which have contributed and still contribute, in spite of 
their errors and their apparent detours, to increase the vast 
stream, sociology, we shall no doubt be struck by the small 
place which social pessimism occupies in this general evolution. 
In fact, this doctrine troubles only the surface of the majestic 
and limpid flow of the broad river which carries civilization 
toward the great intercontinental oceans. There is no scientific 
pessimism, no pessimistic socialism. On the contrary, all the 
efforts of the scientists and the workers predicate a continued 
reaction of humanity against physical and social miseries, a more 
and more perfect adaptation to the terrestrial and collective 
environment. Pessimism that throws off all constraint is the 
portion of decadent aristocracies; neither science nor work has 
ever despaired of the future. 

As we have to proceed to the methodical investigation of 
constant and necessary relationships - that is to say, to the 
investigation of the general abstract laws of the structure of the 
ensemble of societies -it is advisable to recall these prelimi- 
nary considerations in order that we may not lose sight of them. 
Therefore we repeat here, what we have developed in Les lois 
sociologiques, that each science has its own method, but that each 
method is applicable to sociology, because the latter is the 
science of the highest combination of inorganic and organic 
factors. Likewise the method appropriate in sociology is 
retroactively applicable to all the antecedent sciences, as is 
shown by the historical studies relative to these sciences, espe- 
cially since the advent of sociology. 

SCIENCES. 

Mathematics, mechanics, astronomy: method, direct and indirect observa- 
tion. 

Physico-chemnical sciences. the same as the preceding plus the experi- 
mental method. 

Biology: the preceding methods plus the comparative method. 
Psychology: the preceding methods plus the logical methods, deductive 

and inductive, of concordance, difference, residuums, and concomitant varia- 
tions, the four processes which are an artificial or rational prolongation of the 
experimental method. 

Sociology: the preceding methods plus the historical method. 
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As examples of the utilization of subsequent methods by the 
antecedent sciences we may cite: 

First, the application of the historical method to sciences 
other than the social sciences, and the utility of this application 
from the point of view of the progress of inventions. 

Second, the physical experiment of Plateau upon the forma- 
tion of nebule. By means of a tube, a drop of oil was intro- 
duced into the center of a mixture of water and alcohol contained 
in a vase. Through the axis of this drop there was passed a 
spindle, which was given a regular rotary movement. The 
sphere of oil turned with its axis. It became flattened at the 
poles and expanded at the equator. From this enlargement 
there became detached a sort of ring which broke into globules, 
each of which began to turn around the central mass. 

As examples of the utilization of antecedent methods by the 
subsequent sciences we may cite: 

First, the application of the experimental method to physi- 
ology and biology. 

Second, the application of this same method to sociology, for 
example, in the private and collective experiments made con- 
cerning the influence of a reduction of the hours of work upon 
productivity. 

The retrospective view which we have just taken of the struc- 
ture and evolution of the social theories and methods which 
have united in the formation of sociology permits us to observe 
that it is the simplest and most general sciences with their appro- 
priate methods, consequently the sciences first perfected (the 
mathematical sciences, mechanics, astronomy), which imparted 
the first forms and the original direction to sociology. Later, 
and successively, social conceptions have been under the influ- 
ence of the physico-chemical sciences, especially in theories of 
the natural order of societies and of liberal economy. Still later 
they received the impress of biology; and finally, toward the 
end of the nineteenth century, and also at the present time, they 
have been influenced by psycho-physiology. 

This subjective evolution and this subjective organization of 
our social knowledge are parallel with the objective formation 
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and objective evolution of social phenomena; they are there- 
fore natural. Thus sociology and societies are the true, logical 
continuation of the antecedent sciences and of the universal 
order. 

Biology and psychology are the natural transition to social 
science. Biology reveals to us cellular differentiations, cellu- 
lar associations, that is to say, groupings and combinations of 
organisms; it reveals to us a physiological division of functions, 
in relationship with an organic differentiation contributing to 
the collective life and structure of the whole; it shows to us 
the division of sexes which imposes, in certain species, at least 
a momentary union of beings who are forced by nature to com- 
plete one another, and also even at times to disappear when 
once the work of reproduction is realized. 

Psychology, apart from the collective organization of all of 
the organs and groups of organs belonging to the nervous 
system, reveals to us associations of movements, of emotions, of 
sentiments, of ideas, of states of consciousness more or less 
complex, sympathetic phenomena: fears, panics, imitations, etc. 

In the case of certain animals, groupings of the collective 
psychic states are produced by the mere fact of juxtaposition, 
by the placing together of individuals of the same species or of 
different species. We see the formation of animal societies, 
just as we have seen the uniting of cells and groups of cells. 
Thus, naturally, to the other properties of unorganized, organ- 
ized, and conscious matter are added the social properties, by a 
slow evolution which is so unbroken that even psychology 
seems necessarily to be collective; from which follows the 
deduction that even society should be a phenomenon of col- 
lective psychology. In fact, sociality appears at the summits 
of biology and psychology, which, by a truly organic filiation, 
are united by it to the structure of societies. 

Thus, social science begins where the domain of biology 
and psycho-physiology ends, but there is continuity between 
these two domains. 

Another observation results from the history of the organiza- 
tion of social science and as a corollary from the preceding 
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observation. It is that the progress of sociological evolution 
leads us to consider social phenomena as less and less immut- 
able, fixed, absolute, and unmodifiable. Biology, and especially 
psychology, prepare us to recognize, not merely the simultane- 
ous characteristics of social phenomena, but also the successive 
and variable characteristics; biology has laid the foundation of 
"social transformism." Order, which was at first conceived by 
the old writers as immobile both in social science and in biology, 
was recognized later as an evolutional successive order; psy- 
chology, with its phenomena, which are so very mobile although 
they are subordinated to the nervous systems which have them- 
selves been evolved from the simple cell to the most complex 
organs, acts in the same manner upon the old conceptions both 
of organic and of social life. Statics retained its logical and 
historical precedence over dynamics, but the latter became the 
characteristic of organic and collective life to such a degree 
that statics was thrown in the shade by the more recent schools. 
However, sociology will always remain subordinated to the 
natural inorganic order, in which constancy and fixity are 
relatively predominant, especially in the phenomena belonging 
to the mathematical and physical sciences. On the other hand, 
the progress of dynamic science will only increase the impor- 
tance of statics, by showing that evolution itself is a continued 
equilibration. 

If concrete sociology is chiefly concerned with the qualita- 
tive laws of particular societies, laws deduced from the histori- 
cal description of the societies, if therefore it accords more 
importance to variable conditions-abstract sociology, in its 
turn, by eliminating the variable conditions, leads us back to the 
consideration of the constant laws of societies, but with the 
higher conception that there is a static order in dynamic evolu- 
tion. In reality, the social order, more than all other orders, 
is evolutional; and social evolution, as well as all other evolu- 
tion, is ordered; the difference is only in the intensity of the 
evolution and the degree of organization. 

However, it is necessary never to lose sight of the fact that 
a sociological law is virtually constant and necessary only so 
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long as the conditions of the phenomenon studied are constant. 
This constancy is therefore relative in concrete sociology in 
proportion as one considers the more special, and therefore the 
more variable, conditions and relationships. When, in the first 
two parts of the Introduction to Sociology, we touched upon the 
study of abstract science especially from the point of view of 
method, and without the rash, and at this time premature, pre- 
tention of organizing an integral and perfect sociology, we 
found ourselves in the presence of a world both considerable 
and mysterious, on account of its size and because of the com- 
plexity of its materials and of their combinations. This world 
appeared to us unfathomable and hopelessly intricate. From 
the point of view of mass and magnitude, it extended from the 
smallest societies to that universal society of which we have a 
vague idea. The phenomena which were manifested in this 
mass appeared to be infinite in quantity and indefinable in 
quality. They were intangled in a medley of discouraging 
complexity, of extraordinary variety. 

General scientific development is confronted historically by 
the same difficulties that face each of us in his individual educa- 
tion. Social science has advanced in accordance with the laws 
of the individual mind. It began with purely empirical and 
superficial observations, with the examination of simple special 
cases. It has advanced only step by step to positive synthesis, 
to abstractions. Moreover, it has always begun by seeking, by 
means of that which it already knows, to explain that which it 
does not understand as yet, or that which it perhaps may never 
understand. 

It is thus, for example, that the social order was conceived as 
providential, as resulting from a commandment, from a fiat of a 
superior, analagous to what was customary in ancient societies in 
the chase, in war, and in the other successive forms of rudimen- 
tary activity. It was only very recently that the social order lost 
this primitive significance of commandment and was conceived 
as natural, but invariable, in the same manner as inorganic mat- 
ter, of which there was already a more exact knowledge. This 
new theoretical conception corresponded also to practical social 
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life. For example, toward the end of the eighteenth century, 
and at the beginning of the nineteenth, the conception prevailed 
of a natural and spontaneous order of societies, obedient to the 
invariable laws, which science must be satisfied with knowing, 
and which politics must free from all artificial hindrance to abso- 
lute liberty of action. It is only in later times that the social 
order has been regarded as naturally variable, that is to say, as 
a relative, evolving order. This more correct theory will neces- 
sarily transform social politics into its image. Beginning with 
this time, sociology may be considered as scientifically estab- 
lished, that is to say, established in possession of its own domain 
and its own method. 

In sociology, as in every other natural science, we have to 
study the phenomena which are presented to our investigations 
as a mass. Therefore, as medical students proceed with an 
organism submitted to them, or as an infant with a doll which 
awakens its first curiosity, so in a similar manner, but on a larger 
and more complex scale, have we, in our past researches, begun 
by tearing our doll to pieces; we have proceeded to its dissec- 
tion, to its completest possible analysis. Our first and mostgen- 
eral observation has been that every society is a combination of 
two elements: First, an environment, to which I have given 
the name land, but which is composed of all the inorganic fac- 
tors, and also all the organic factors, of nature, with the excep- 
tion of man. The study of this environment in its relationships 
with the second element, population, may be made the subject 
of a special science, social mesology. The second element is the 
human population, that is to say, that division of organized beings, 
those mammiferous animals, belonging to the order of primates, 
to the family of bimana, which certain determined character- 
istics constitute a particular species. This second element may 
be made the subject of another special preparatory science, 
anthropology. 

These two elements, land and population, embrace the entire 
domain of the antecedent sciences: they are the constitutive 
material whose reciprocal actions and reactions produce the 
social phenomena, societies. 



INTRODUCTION TO SOCIOLOGY 589 

Here it is appropriate again to point out an almost universal 
error of sociologists, which consists in considering societies as 
the result of merely biological and psychic combinations, espe- 
cially the latter.x 

Every sociological phenomenon assumes and implies the two 
elements, land and population, in sociology; these elements are 
inseparable. Thus, to borrow an example from the simplest and 
most general social phenomena, the economic, there are among 
the factors of production, besides labor and capital, the natural 
agents, earth, water, solar heat; the economic phenomenon of 
land rent is closely connected with these natural agents. This 
factor is as constant as the human factor. This blending of the 
natural agents is universal in sociology; no social phenomenon 
is purely psychic or ideologic. 

In his work upon positive philosophy (Tome, IV, XLIX5 
Lecon), Auguste Comte, after stating the necessary relationships 
of socialphysics with the other fundamental branches of positive 
philosophy, very properly said that socialphysics is hierarchically 
subordinate to the latter, and he acfded: 

The positive study of social development necessarily implies the continued 
correlation of these two indispensable ideas: humanity which accompzlishes 
the phenomenon and the constant ensemble of exterior influences, the scientific 
environment properly speaking, which governs this partial, secondary evolu- 
tion of one of the animal species. 

However, this thought of Comte's is only a defective approxi- 
mation to reality. In the first place, humanity is only a deriva- 
tive conception; it does not accomplish the social phenomenon; 
it is itself the highest accomplished social phenomenon, and this 
phenomenon is realized by the combination and the fusion of the 
two general, elementary factors, land and population. In no 
society do we find an agent and a passive recipient, an actor and 
a theater. The agent is at the same time the recipient; the actor 
forms an integral part of the theater. For Comte's dualistic con- 
ception we substitute, then, a monistic conception. We may 
observe, however, that Comte's conception is superior in every 

I Especially M. Tarde, who has very well summarized this false point of view in 
the Scuola positiva of September I5 and 30, I893, pp. 780 ff. 
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respect to the conceptions of the biological and psychological 
schools, as the latter are merely one-sided, being monistic only 
in appearance. 

Here, then, are the irreducible elements of societies; socie- 
ties are the transformed products of these elements. Thus socie- 
ties not only continue, but also contain, all nature, and sociology 
is the true daughter of the other sciences, uniting their heredi- 
tary characteristics with its own acquired qualities. 

CHAPTER III. THE SOCIAL AGGREGATES. 

In sociology, as in the other sciences, we do not generally know 
the aggregates in their inmost composition, in their simple ele- 
ments. At first they present themselves to us in the composite, 
concrete state. Previous to our analysis, the social superorgan- 
ism appeared to us as a complex whole. It is still so even 
afterward, but with this enormous difference, that this vast, 
mysterious body has revealed to us the elements which enter 
into its nature, the properties which its tissues manifest, the 
functions, the organs, the groups of organs, the systems which 
regulate the activity of these properties, and even that related 
knowledge, especially of descendance and of filiation, which 
shows how these many parts are devoted to the service of the 
structure and the life of the ensemble of societies. We are able, 
therefore, to define the social aggregates. In general, following 
the definition of Littre, an aggregate is "the mass produced by 
the union of different substances which have become united 
from the moment of their formation." In the same way, a social 
aggregate is the mass produced by the union of different sub- 
stances, land and population, united together from the time of 
their formation. Any mass of social matter which is united 
together-here is the first general condition of all social struc- 
ture; and this matter is indissolubly composed of human units 
and an environment no longer unconnected and antithetical, 
but combined and aggregated, forming a unified whole. It is 
therefore a cardinal principle, the neglect of which vitiates all 
the sociologies, that man is not sufficient to constitute a society. 
Society must include a correlative part of the rest of nature. 
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Union of these two different elements, land and population,-into 
a whole-this is a primary, universal law of every society, the 
basis of all social statics. 

Any social aggregate, however simple it may be, is, then, in 
itself a combination of different elements implying a con- 
stitutional differentiation. It includes a certain extent and 
quantity of inorganic and organic nature and a certain number 
of human units. This social aggregate may be partial; that 
is to say, limited to a group of human beings and lands. It 
may even go so far as to include the whole of humanity and 
the planet. Its conditions will be the sanme in the two cases, 
with this difference, that, in the first, the social aggregate will 
be limited either by other social aggregates or by an external 
territorial environment not yet socialized; that is to say, not yet 
combined with constitutive human units into an aggregate. The 
bees do not constitute a society without the hives. It is the 
nest which is at the basis of every society of insects. 

The phenomenon called society is, then, a relationship. It 
implies a constant, necessary, combination of the following con- 
ditions: (a) a social mass composed of, first, land; second, popu- 
ulation; (b) the union of the two different elements of this mass 
into a whole; (c) a certain differentiation of this latter from the 
other social aggregates, or from the rest of the land, unless the 
entire planet has been organized into a superior social aggre- 
gate, binding together, in the same condition, the particular 
social aggregates. Wherever these conditions are found united, 
the phenomenon society appears. Here is the most general 
static law, the most general law of existence, the primary, fun- 
damental condition of all social structure. 

We find here the two permanent factors of every organic 
equilibrium: (i) a certain internal arrangement in harmony 
with (2) a certain arrangement of the external environment; an 
internal arrangement of parts united together, or internal equili- 
brium; harmony of this arrangement with external environment, 
external equilibrium; combination of these two equilibriums into 
a single, complete equilibrium. All the most extended and the 
most complex social structures will be only special cases of this 
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simple general structure. All known facts prove that the juxta- 
position, in any part whatsoever of space and at any point what- 
soever in time, of these two elements, land and population, 
necessarily and constantly produces a social structure character- 
ized by the preceding conditions. Nothing proves better that 
societies are formations which are neither exclusively biologic, 
exclusively psychic, nor yet merely physical and mechanical. 
The formation and conformation of societies may be explained in 
an entirely natural manner without implying the intervention of a 
mysterious theological or metaphysical force; the non-formation 
or the different conformation of societies would be miraculous 
and incomprehensible under the conditions which we know. 
Sociology has also this advantage over the other natural sciences, 
of being able to show, either historically or by observation of the 
present, social forms in process of differentiation, and therefore 
reduced to the simplest, most general conditions. Without tak- 
ing into account prehistoric populations, Australia, Africa, Asia, 
America, and even the lower strata of certain of our European 
populations, present specimens of this rudimentary social exist- 
ence, resulting from the single fact of the meeting of a certain 
number of human beings in a definite environment, and of their 
social fusion with this environment. 

The point of view of the mesological school and that of the 
anthropological school, in which I include the psychological 
branch, are equally true, but they are only in a state of uniting 
and merging into a broader interpretation. In sociology, man 
and the environment, the actor and the theater, the subject and 
the object, the agent and the recipient, are only one; they are 
the indissoluble parts of a single aggregate; their dissociation 
implies the dissolution, the death, of the social structure. 

We have already stated that the inorganic as well as the 
organic structures prepare us for the appearance of societary 
structures. Molecular aggregates are also masses of atoms 
united together. Organized beings are associations of cells. 
The same is true of the nervous systems, from which arise our 
states of consciousness, our combinations of desires, emotions, 
sentiments, and ideas. In the same way the concourse of indi- 
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viduals is formed by the environment. It is composed, not only 
of individuals, but of individuals and the environment. Society 
is a superior form of the whole of nature, a necessary form of 
conservation and adaptation. The solitary tree dies in the same 
climate in which the forest endures and enlarges its extent, but 
the tree and the forest are inseparable from the earth. 

A second constant necessary law of every social aggregate is 
that the appearance of the phenomenon called society involves 
the spontaneous production of the entire series of phenomena or 
properties that belong to the social matter: the economic, genetic, 
-esthetic, scientific, ethical, juridic, and political properties. All 
societies, even the most rudimentary, even those limited by the 
most special aim, manifest, by the mere fact of their formation 
as aggregates, these seven classes of properties. This statement 
is incontestable with respect to the first two properties. Nowhere, 
neither in prehistoric peoples nor in inferior populations, living 
or extinct, do we see verified the hypothesis of the human indi- 
vidual living exclusively by his isolated efforts, and reproducing 
his kind without at least intermittent sexual relations. We like- 
wise observe on every hand certain physico-psychical manifesta- 
tions in connection with the successess obtained, or the failures 
sustained, in the military, economic, or genetic life; a certain 
tendency to manifest joys and sorrows, and even to regulate 
them; to embellish either the habitation and the instruments of 
labor and warfare, or the human person itself; everywhere the 
relationships with the internal and external environment give 
rise to certain beliefs-beliefs which are at least empirical, 
whether true or false, and which are soon unconsciously and 
unintentionally systematized. These beliefs assist more or less 
in the guidance of the members of the group, and become fixed 
in collective customs which involve approbation or blame, and, 
under certain circumstances, a support or a repression, which is 
also collective. Everywhere, in fact, the whole of the aggre- 
gate submits to a general direction, conscious or not, organ- 
ized or diffused, which was itself produced only by the most 
general internal and external necessities. So it is with those 
bands of wolves which are guided like a blind force through the 
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steppes with an irresistible, although blind, uniformity and 
cohesiveness. 

This law, that every society implies the spontaneous and 
simultaneous production of the whole series of social phenomena, 
is only apparently contradictory to the law of the filiation of 
the same phenomena, which was set forth in Part I, and to 
that of the filiation of functions and organs set forth in 
Part II, of L'introduction a la sociologie. In fact the constant, 
necessary coexistence in every aggregate of all the social 
characteristics is, in rudimentary societies, a confused, homo- 
geneous, coexistence; that is to say, the superior phenomena, 
and especially their organs, are not yet differentiated, and 
will be differentiated only in succession. Thus the aesthetic, 
intellectual, moral, juridic, and political activities of rudi- 
mentary societies are manifested only as they are involved 
in the economic and genetic structure and life. This is all 
the more true as each of the primary social properties gives 
spontaneous birth, in its own special domain, to the entire series 
of subsequent properties. In this way, there is a sexual, artistic, 
scientific, moral, juridic, and even political, activity which is 
purely economic. Whatever may be the form assumed in time 
and space by the social aggregates, all, without exception, include 
the entire series of social properties, whether these aggregates are 
amorphous hordes, tribes, clans, families, cities, nations, or con- 
federations of states; whether the aggregate is the vast human 
society or the smallest special society formed contractually 
according to the provisions of civil or commercial law; whether 
it is a professional syndicate or humanity. There is no contra- 
diction between the law of primitive and persistent homogeneity 
and the law of successive differentiation. The constancy and the 
necessity of all the social properties in every aggregate, how- 
ever rudimentary it may be, are, on the contrary, the expla- 
nation harmonizing the one law with the other. 

Every fragment of social matter is, then, a complete social 
aggregate, so long as this fragment is not reduced to a single 
human unit, or to a portion of land without human units. It is 
complete because, from the mere fact of the juxtaposition of the 
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two constitutive factors, and of the actions, reactions, and com- 
binations which are the consequence of this juxtaposition, it 
forms a social substance, an aggregate. However, as we have 
already indicated, this idea of the social aggregate, such as it is, 
is not yet sufficient to permit us to advance by it alone to the 
conception of social structure, of social statics, of equilibrium. Up 
to this point, we know only the social mass composed of different 
parts and endowed with a certain number of properties. In order 
to advance to the comprehension of the idea of structure, there 
is needed the supplementary notion of a certain arrangement of 
the constitutive parts of the aggregate. This arrangement must 
be such that the social mass can hold itself in equilibrium, not 
merely in a state of repose, which is only an abstraction, but 
also in a state of movement, which is the other inseparable 
aspect of life. 

The simplest, the most general arrangement for every social 
aggregate is that which results from a differentiation between 
its mass, composed of the elements which we know, and the 
external environment. We temporarily neglect the latter in 
order that we may consider the internal arrangement of the parts 
in relationship to the structure and the service of the whole. 
A substance may be called organized when it is composed of 
simple elements more or less numerous, and united by special 
combination and reciprocal dissolution. This is the character of 
the simplest, most elementary organic order. However, in gen- 
eral, each anatomical element possesses also another character- 
istic of organic order, a characteristic that is found only in living 
bodies; this is the possession of a structure, of a function. 
Structure implies, then, a correlated arrangement, with mediate 
or immediate continuity, of the particular organs, groups of 
organs, and systems constitutive of the general structure. Matter 
called organic is in reality organized only when there is structure, 
that is to say, a determined juxtaposition of matter organically 
differentiated. 

Likewise in sociology the mass or aggregate may be con- 
sidered as superorganic whenever it is composed of inorganic, 
organic, and psychic factors combined, and therefore necessarily 
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manifesting the seven groups or classes of social properties in 
such a manner that these factors and properties are united among 
themselves by means of their special combination and reciprocal 
dissolution. Further, each social aggregate has another organic 
characteristic-a characteristic which it has in common with 
living bodies-namely, the possession of a structure, a special 
arrangement adapted to the general use; hence, also a correlated 
order, with mediate and immediate continuity of the particular 
organs or institutions which unite in the structure of the ensemble 
of the societies. 

In fact, the amorphous social aggregate-that is to say, a social 
aggregate without structure- does not exist. Every society, large 
or small, the simplest that can be found, has at least that gen- 
eral structure of the whole which consists in the formation of a 
mass of which the factors are multiple, and of which the ele- 
ments and properties, derived from the combination of these 
factors, are arranged and united into a whole, which is at least 
partly distinct from the environment that surrounds and unites 
the factors in life and in death. We shall see later that another 
organic characteristic of every society consists in its being 
separated from others and from the external environment by a 
boundary. 

The simplest, most general structure of societies may, then, 
be represented as an aggregate composed of heterogeneous fac- 
tors, land and population, functioning in a homogeneous manner, 
and organized merely to this extent, that the many parts are 
directly or indirectly united to each other and to the whole, and 
are contained within limits. 

If the last condition is disregarded, the social aggregate, 
considered solely from the point of view of the mass, may then 
be defined from the static point of view, viz., every combination 
of land and population whose parts are united together into a 
structure of the whole, the dissolution of the parts involving 
the dissolution of the structure and vice versa; the same being 
true in regard to their transformation. The simplest structure 
thus constituted internally in a homogeneous fashion maintains 
itself in equilibrium, first, by its peculiar structure; second, by 
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the relationships of its structure to the external environment. 
There is, then, both an internal and an external equilibration. 
When the external environment is likewise composed of social 
aggregates, there arises, from the very fact of their mutual 
equilibration, a composite social aggregate which is subject in 
its turn to similar conditions of equilibrium. From the mere 
juxtaposition of two or more societies which, as we may sup- 
pose, are closed to each other, there result, in every case, interso- 
cial forms and reciprocal actions and reactions analogous to those 
which are manifested in every social aggregate by the seven 
classes of phenomena. So true is this that, in order that the 
entire series of phenomena may be produced as in a chemical 
laboratory, it is sufficient merely to place the constitutive ele- 
ments of societies together. 

A structure reduced to its simplest, most general expression, 
that is to say, a structure as homogeneous as a social aggregate 
can be, evidently remains in equilibrium only when confronted 
by the simplest internal and external conditions. If new cir- 
cumstances arise-for example, either a scarcity of game, fish, 
and natural fruits or an abundance of the same-such a struc- 
ture is quickly disposed either to go to pieces or to develop. 
It is necessary in every case that it adapt itself to the new con- 
ditions. This is true with respect to relations to external con- 
ditions whether they are social or not. 

Every social aggregate is thus, so long as it exists, a state, 
status in the broadest sense of this word; that is to say, a struc- 
ture held in equilibrium. This equilibrium is necessary and con- 
stant, although mobile and variable. It is a living equilibrium. 
This is a social law of the highest generality. 

We have just seen how this social equilibrium comes about in 
its simplest form. It results when a social mass, which is limited 
by boundaries of greater or less extent, and all of whose inter- 
nal parts are arranged in mutual equilibrium in a structure of 
the whole, maintains itself in equilibrium with respect to its 
environment. The precise object of social statics is the deter- 
mination of the conditions of this equilibrium. All the ante- 
cedent sciences, mathematics, mechanics, astronomy, physics, 
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chemistry, biology, and psychology, confront the same problem. 
In sociology, however, the problem is more complicated than in 
the other sciences. In every case equilibrium results from a 
certain internal arrangement which is in harmony with external 
conditions. For example, take an instantaneous view of each 
of the consecutive positions of a runner. At each moment 
his body is in equilibrium. At each moment it is in a static 
condition. At each moment, and with each movement, it is 
in a state of repose. Even his fall is an inferior equilibrium, 
a return to equilibrium which has been disturbed by a maladroit 
adaptation of the internal parts to the external conditions. Like- 
wise in every apparent state of repose his structure is in the 
dynamic state. Social equilibrium, like biologic statics, is always 
an unstable equilibrium, always changing; changing because of 
variations of the environment, or because of the action of the 
aggregate upon the environment corresponding continually to 
variations of the structure of the aggregate; also because of vari- 
ations of the aggregate corresponding to variations of the dif- 
ferent social environments. 

By virtue of the laws of continuity of the mass, and of cor- 
relation of all its parts-laws which we shall explain later 
every variation in any one of the parts corresponds to a varia- 
tion of the whole. The variation of the whole may, moreover, 
precede, accompany, or follow variation in any one of the parts, 
but the phenomenon is unavoidable and constant. Finally, when 
social statics is brought to its simplest conditions, it may be 
reduced to equations of forces, in the same way as mechanical 
statics. 

Statistics, because it notes the frequency, intensity, and dura- 
tion of the properties of the social forces, is the natural prepara- 
tion for statics and its natural instrument. By means of statistics 
we are able not only to determine the abstract, qualitative 
conditions of social equilibrium, but also the concrete, quantita- 
tive conditions, so that we may measure them exactly. For 
example, when we learn by means of statistics that the nourish- 
ment of the laboring or productive force in the social aggregate, 
the Belgian nation, is less than the physiological expendi- 
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ture, we find that this mal-equilibrium is counterbalanced by a 
wearing out of the tissues, a drain upon the working force, and 
that this deplorable, regressive equilibration reacts upon the 
whole social structure, that is to say, upon the reciprocal situa- 
tion of each of the component parts, affecting all the individu- 
als as well as all material wealth and society in general. 

Then, so far, the characteristics recognized in every aggre- 
gate as a whole are: a combination of different elements, of 
properties which are different, but universal, and in this sense 
homogeneous; continuity; the union of all the parts to each 
other; their union or correlation with the whole; constant 
equilibration. 

Every society, however simple or complicated it may be, 
involves at least an organization of this nature. Every society 
is a superorganism because it is produced by several factors 
combined, whose combination gives rise to properties of an origi- 
nal character, at least partially different from the properties of 
the constitutive factors. 

According to Herbert Spencer, the character of every social 
structure will be determined in all particulars by the nature of 
the component units. He brings to the support of this principle 
examples borrowed from physics, chemistry, and biology. Thus 
the begonia, as a plant, is the true reproduction of a single one 
of its leaves. A crystal, whatever may be its mass, is similar to 
the little crystals which compose it. This is true, but a society is 
not the same thing as a zoological human being. A vast society 
composed of many special societies will be the reproduction of 
the latter on a large scale, but not a reproduction of human 
units, since, at least according to our view, the human units are 
not the only factor of society. In fact, the principle of Spencer 
cannot be applied to cases in which the body considered is the 
product of a combination of different factors. The product of 
such a combination is always different in part from each of the 
component factors. 

According to Spencer, social science has for its subject the 
relations of the units to the aggregates, or, to express the 
thought in a more precise, concrete way, the relationships of the 
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individual and the state. This point of view is incomplete. It 
neglects the inorganic and organic factors which enter into the 
texture of societies. It creates an antinomy which really does 
not exist between one of the constitutive elements of society 
and society itself. It does not take into consideration the 
characteristics which distinguish societies from individuals, and 
especially that societies, by the mere fact of their aggregation, 
are endowed with properties which are possessed neither by 
individuals nor even by simple collections of individuals. We 
have noted the prin cipal of these distinctive characteristics, 
contractualism. Herbert Spencer has therefore not escaped the 
reefs where Auguste Comte himself was stranded. The former 
is not successful in proving the legitimacy of the organization 
of sociology. In fact, very logically from his inexact point of 
view, namely, the addition of units of the same nature, he is able 
to discover only the quantitative differences between the indi- 
vidual and society. And, while calling society a superorganism, 
he nevertheless places himself in contradiction to the very 
definition of organism given above, viz., a substance may be 
called organized when it is composed of more or less numerous 
simple elements, belonging to at least three distinct groups or 
classes, and united by special combination and reciprocal disso- 
lution. A begonia leaf will reproduce the begonia. A large 
crystal will be composed of little similar crystals. But ten, one 
hundred, or more human units are by themselves alone incapa- 
ble of forming a society, without forming among themselves a 
combination into which there also necessarily enter inorganic, 
organic, and psychic elements. 

Every social aggregate, as a whole, may be increased or 
diminished: (a) by the increase or diminution of the human 
units which compose it; (b) by the increase or diminution of its 
mesological elements; (c) by the increase or diminution of 
these two factors combined, that is to say, by the increase or 
reduction of the social mass itself, of society. 

Reduction of these conditions may even result in the sup- 
pression of the aggregate. This is the case with Jews, the 
American Indians, etc. They no longer form a special society. 
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Their human units and their environment have been absorbed 
by superior aggregates. Increase or diminution of the social 
mass is not absolutely of itself progress or regression; but each 
is a condition which is generally favorable or unfavorable to 
progress or regression. In zoological organisms we see, for 
example, at the two extremes as regards mass, the ant and the 
elephant. Individuals and groups of one of these species are 
almost as intelligent and advanced in civilization as individuals 
and groups of the other species. The ant and the bee are more 
intelligent and more advanced than the wolf and the hippo- 
potamus. 

Societies which are small in mass, such as ancient Greece, 
may be superior to vast social aggregates, such as Persia. 
However, it is necessary to take into consideration that in cer- 
tain directions these little societies extend beyond their political 
limits; their activity stops there only in appearance; in reality 
they extend beyond, and their economic structure, religious 
structure, moral structure, etc., frequently embrace a world. 
Such at least was the Greek world. 

A large mass, however, offers this potentiality, that, all other 
conditions being equal, it is necessarily exposed to a very large 
number of variations. But this is also a factor that may be as 
favorable to social progress as to social regression, that is to 
say, it is a factor favorable to a new equilibration, which may be 
superior or inferior. For example, if the larger aggregate does 
not succeed in becoming adapted organically to these varia- 
tions, it will be exposed to dismemberment because of lack of 
co-ordination. In the place of a co-ordinated organic differen- 
tiation, it will present an unco-ordinated differentiation, a dislo- 
cation, an inferior state. 

Increase of the mass, and also the differentiation of the mass 
which this increase favors, are not sufficient, then, to produce 
social progress. A third condition is requisite. It is necessary 
that the differentiated parts be co-ordinated with each other 
and with the whole. In this way only will the increase and 
the differentiation of the aggregate establish a new equilibrium, 
a state superior to the preceding states. 
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George Simmel also very correctly expresses the principle 
that "the sociological structure of a group is essentially modi- 
fied by the number of the individuals that are united in it," in 
such a manner that, on the one hand, " certain forms which are 
necessary or possible from the contents or conditions of life can 
come to realization only before or after a certain numerical 
extension of the elements," and from the positive point of view 
"that other forms are promoted directly through definite 
and purely quantitative modifications of the group." I Thus, 
according to Simmel, the past and contemporaneous communistic 
forms have been possible only in relatively restricted circles, and 
have always failed in the extended groups. Although, in my 
opinion, true socialistic forms appear at the present time in the 
large capitalistic societies, and even in world-wide relations-an 
important phenomenon which has escaped the observation of 
Simmel-his principle is relatively correct, and we ourselves 
have indicated that quantitative development is generally a 
factor in variations, in qualitative differentiations. However, 
Simmel, like Herbert Spencer, takes into consideration only the 
human units in the texture of societies, and not the other 
equally essential factor, from which results the inorganic, 
organic, and psychic combination which is indispensable to every 
social form. From the quantitative point of view, this other 
factor has likewise influence upon the qualitative social structure. 

CHAPTER IV. THE SOCIAL LIMITS. 

Auguste Comte devotes the seventh and last chapter of the 
second volume of the Systme de politique positive or Traitk de 
sociologie instituant la religion de l'humanitM, in which he sets forth 
social statics or the abstract theory of human order, to the positive 
theory of the general limits of variation characteristic of the human 
order. 

This problem of the limits of social variations is one whose 
preliminary solution is indispensable to a clear distinction 
between social statics and social dynamics; it is the frontier 
line where statics and dynamics meet and become intermingled, 

} " The Number of Members as Determining the Sociological Form of the Group," 
AMERICAN JOURNAL OF SOCIOLOGY, July, I902. 
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Auguste Comte understood this very well. Accordingly, on 
account of the importance of the problem, he has devoted the 
last chapter of his Statics to its study, as a transition to dynamics. 
His successors, absorbed in unilateral points of view, seem to 
have completely lost sight of the question. This is true of the 
representatives of both the biological and the psychological 
schools of sociology; and yet, guided by biology and psychol- 
ogy, sciences in which this problem is one of the fundamental 
questions, they ought to see a priori that the same problem pre- 
sents itself, under special conditions, to sociology. 

For other reasons than those which led Auguste Comte 
to end his Statics with the study of the limits of variation, we 
believe that we should make this subject the first problem of the 
general structure of societies, after that of the social aggregate 
considered as a mass, with which we have just been engaged. 
We consider it at this point for reasons of methodology. In 
fact, in order to form a correct idea of a superorganism, such as 
the social body, in a static state, it is necessary, in the first 
place-while passing from the simplest cases relating to the 
constitutive factors and, consequently, first of all, to inorganic 
nature, and advancing gradually to the more complicated and 
more special cases relating to biological organisms with their 
biopsychic derivations, and finally to social superorganisms-to 
determine what are the general and special conditions of equi- 
librium of each of these natural states or aggregates, and, above 
all, what are the conditions which at any moment limit and 
determine their mass and their forms. We have already indi- 
cated certain general conditions of their internal equilibrium 
from the point of view of the mass. It is now necessary to 
complete these ideas by bringing to light the relationships which 
result from these internal and external conditions, and to show 
what are the constant, necessary limits within which this equi- 
librium may oscillate or vary. We shall see that this study of 
the limits of variation in general will lead us to the philosophical 
interpretation of the more special case of the social limits of 
variation, and of the most particular case of all, the limits of 
variation of the so-called political boundaries of societies. May 
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the reader who does not cast this article aside pardon me for the 
unavoidable imperfection of this attempt, an imperfection which 
is inevitable because of the newness and difficulty of the under- 
taking. Others will smooth and enlarge the way which I have 
thought necessary to open to the researches of sociology. 

The equilibrium of any aggregate is never absolute. It is a rela- 
tive equilibrium, resulting from certain relationships among the 
elements of the internal structure and from certain relationships 
between these elements and the external environment. The 
structure and the life of a- society are a more or less complete 
harmony of the elements of the society with the whole, and of 
this whole with the external world. The point is to explain how 
societies maintain themselves as structures, in a state of equi- 
librium of all their parts, either in the presence of other societies 
or merely in the presence of their external environment, which 
is itself not social, although likely to become so. Thus the sea 
and the desert, which at first may be isolating external envi- 
ronments, may be transformed into internal or external social 
environments as soon as they become thoroughfares and are 
integrated into a social combination by fusion with the human 
factor. What are the natural limits of the structure of societies 
considered in their ensemble, and what are the equally natural 
limits of the many organs, groups of organs, and systems of 
groups which are united together in this structure of the 
whole? 

Auguste Comte, following the method (chiefly subjective and 
deductive) adopted in the systeme de politique positive, approached 
the theory of the general limits of variation characteristic of the 
human order directly, without a preliminary study of special 
sociological limits. The general law of the latter can, however, 
be only the conclusion and the expression of those special con- 
ditions relating to the economic, genetic, aesthetic, scientific, 
moral, juridic, and political order. On the other hand, we shall 
persist in the course followed up to this time of proceeding from 
the particular to the general, from the simple to the complex, 
from the concrete to the abstract. We go further: according 
to us, the problem of sociological limits is comprehensible and 
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solvable only after a preliminary view of the same questions in 
the inorganic and organic order, both concrete and abstract. 

Besides, the conception of Auguste Comte (still more that of 
Quetelet) is also too largely mechanical and physical; and pre- 
cisely for this reason it will be well to accustom ourselves to the 
truly natural conception of social statics by the study, directly 
from the point of view of the limits of variability, of the organic 
forms of which the societies are a continuation and a develop- 
ment, and in which statics assumes the special and more compli- 
cated form of structure. As for Herbert Spencer, in consequence 
of a natural and legitimate reaction against the old conceptions, 
he has been dominated too exclusively by the evolutionary 
aspect of societies and things in general, and seems to have 
completely neglected this fundamental aspect of the social equi- 
librium, this primary condition, this sine qua non of every organi- 
zation. 

We do not pretend, however, to develop a general philosophy 
of the structure of societies, nor even a theory of the limits of 
social variation. We even believe it impossible to succeed in 
an attempt of this character, in the present state of our knowl- 
edge, and with our imperfect instruments of investigation. 
Knowing all this, we shall dwell principally upon the order to 
be followed in these studies. It is method which will especially 
engage our attention. Only secondarily, as in the first two parts 
of our Introduction a la sociologie, shall we permit ourselves to 
state general, abstract conclusions. Even at this time sociology 
has a primary desideratum to realize, namely, a recognition of 
what are the principal problems to be solved by it. This object is 
far from realization. The best proof that this is the case is the 
almost complete neglect of the fundamental problem which we 
shall now undertake, as far as possible, to elucidate. 

SECTION I. MATHEMATICAL LIMITS. 

All phenomena are at first presented to our consciousness in 
their simplest and most general aspect, as more or less numer- 
ous, as occupying a space more or less extended, as simulta- 
neous in duration or successive in time. In the field of 
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consciousness, the object is distinguished from the subject by the 
primary sensation of size or extent, which arrests our attention, 
and, by this resistance, at the same time traces relationships, 
limits, and a distinction between the me and the not-me. From 
the mathematical point of view, the simultaneous or successive 
order of the appearance of natural phenomena, whether physical, 
vital, psychic, or social, is subject to laws which the theory of 
probabilities makes known to us. The basis of this mathe- 
matical theory is that the quantitative variations in the appear- 
ance or disappearance of phenomena are limited by the 
conditions or chances which are favorable or unfavorable to the 
production of the phenomena. Thus, if six hundred balls, of 
which four hundred are white and two hundred black, are placed 
at random in a ballot box, the law of the appearance of the balls 
will be as four is to six or as two is to three. It is apparent 
that the variations in this case are limited by the very law of 
probabilities. 

When the chances are limited and always the same, the prob- 
lem is easy. The mathematical probability is estimated by 
dividing the number of chances favorable to an event by the 
total number of chances. Thus, in the example given above, the 
probability of the appearance of a white ball is , or 2; that is 
to say, the chances are two divided by three that a white ball 
will come out. The variations will be so much the less frequent 
as they differ more from this norm, from this mathematical 
limit. 

The problem becomes more difficult when the task is to 
investigate what are the chances of the reappearance of a peri- 
odical phenomenon which has been observed many times in suc- 
cession. Then the probability is great in proportion as the 
number of times that the event has been observed is increased 
and as our previsions extend a short distance into the future. 
With these conditions, in order to calculate the chances of the 
reappearance of the phenomenon, the number of observations 
increased by unity is divided by the same number increased by 
two units. If, for example, we have observed for ten successive 
days the periodical rising of the sun, the chances are eleven 
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divided by twelve that we shall see it rise again the eleventh 
day. If the periodical return of this phenomenon has been 
observed one thousand times, the probability will be represented 
by 1 0. It is apparent, therefore, that after centuries of 
repeated performance the probability must be equivalent to a 
certainty and that the contrary event would be considered 
miraculous. 

The difficulty increases and becomes enormous when we have 
to deal with complex facts, and especially with social facts. By 
themselves, the seven classes of social phenomena, considered as 
distinct groups without subdivisions, give rise to I27 combina- 
tions of classes. It is apparent, therefore, that the relationships 
which may be produced by the phenomena included in these 
classes are so nearly innumerable that they cannot be exactly 
calculated, although we can say that the possible variations of 
these relations are not unlimited. Nevertheless, from the 
mathematical point of view, whatever may be the character of 
the observations, the results observed do not fall indiscrimi- 
nately on the two sides of an average, but in determined order, 
which is that of the scale of possibilities. The nature of this 
scale is determined by the number of the observations. The 
more numerous the latter, the more nearly they approach the 
average, and the relatively fewer variations or errors will they 
contain. If, for example, I measure the height of a mountain, 
and if my first estimates vary between nine hundred and eleven 
hundred meters, the more frequently I repeat my measurements 
the larger will be the number of the estimates that border upon 
the average of one thousand meters and the less numerous will 
be those which deviate from it. 

In arithmetic as well as in geometry the field of observation 
and of variation is limited. One can form an idea of a magni- 
tude only by comparing it with another known, limited magni- 
tude, unity. Numbers are, then, the relationships between this 
known unit and a magnitude to be known. "Every number,' 
said Newton, "is the relationship of a magnitude to unity." 
Arithmetic is, then, the science of the measurement of magni- 
tudes. Measure means limit; unity, which serves as the stand- 
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ard, is limited; the magnitude sought is equally so. In the 
same way, geometry is the science of the measurement of extent. 
For example, a straight line is defined as the shortest distance 
between two points. This definition indicates a constant, neces- 
sary relationship between two points which serve as limits. 
There are, then, mathematical limits in the estimate of all natu- 
ral phenomena. As we are unable to form a correct idea of 
infinite space, or of infinite numerical quantities, without at the 
same time using finite measures and quantities, all observable 
phenomena are, from the mathematical point of view, condi- 
tioned and limited. All may be reduced to the calculation of 
probabilities. This amounts to saying that they have an average 
which constitutes their normal equilibrium, an equilibrium whose 
variations are limited in the sense that they decrease in propor- 
tion as they depart from this average. From the mathematical 
point oj view, and as far as phenomena can be exactly calculated and 
measured, Fourier, Laplace, and Quetelet were right: all things, 
including social phenomena, can be reduced to averages. 

When we apply the calculation of probabilities and the theory 
of averages to social facts, in order to reveal the social order, we 
must not, however, lose sight of the fact that these probabilities, 
these averages, can be applied only to homogeneous things, and 
not to heterogeneous phenomena. Now, the social structure is 
formed of unlike elements. In sociology, therefore, the theory 
of averages and of probabilities can be applied only to the cate- 
gories of similar facts. It is inapplicable to the organic struc- 
ture of either special societies or society as a whole; that is to 
say, to combinations of heterogeneous elements in organized 
wholes. Except from the point of view of number and exten- 
sion, these organic combinations elude statistics and every mathe- 
matical theory. 

Nevertheless, by co-ordinating the averages of each class of 
social phenomena in definite limits of space and time, we may 
obtain statistics summing up, at a fixed time and for a given 
territory, the elementary statics of a particular civilization. 
However, this statics, based upon statistics, will be insufficient 
to explain structure. Structure involves the higher idea of a 
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qualitative arrangement of organs which are united to each other 
for the use of a whole. It is necessary to add that the averages 
may vary widely in different epochs and civilizations. The aver- 
age man, even from the point of height, does not exist unless 
the average is taken of one population. When the average is 
taken of all the heights at a given time and at a definite age, the 
larger number will not correspond to this average. In sociology, 
the constant, and especially the variable, conditions are so nu- 
merous and complex that they largely escape from the calculation 
of probabilities and the theory of averages. 

It is somewhat interesting to note that Gumplowicz, while 
making a criticism of Quetelet-a criticism which was in part 
justified-really fell into a similar error. In La lutte des races he 
wrote: 

When Sussmilch, in I 742, imagined "a divine order in the vicissitudes of 
nankind," the statisticians began to observe the regularity of the movements 
of masses. However, in their observations, they took as a unity the first 
mass of population, hoiitzcally bounded, which presented itself to their minds: 
the inhabitants of a city or of a state, These are not natural social units. 
Here is certainly the principal reason why the statisticians have not suc- 
ceeded, in spite of their researches, in discovering universal laws. It is true 
that, for some time, statistics has manifested a tendency to specialize its 
observations, that is to say, to seek after the natural elements of these politi- 
cal bodies with a view to subjecting them to examination. It is because 
of this tendency that there has been a departure from political statistics to 
what is called ethnografhical statistics (Wappaius, Czornig, Adolf Ficker), 
Quetelet did not contribute to this progress. Giving his attention only to 
society, a vague and nebulous notion, he arrives at the averageman. This 
average man is a result of calculation, but of nothing else. In fact, it is not 
upon a society realistically considered that Quetelet founds his observations, 
but upon political bodies, such as cities and states. He is thus able to arrive 
only at chimerical laws governing the average man. These are not laws. 
Modern ethnographic statistics itself is only transitory. It prepares the way 
for a statistics which will take for its subject also the true ethnic or social 
units, and will succeed in this way in the establishment of true laws of the life 
and movement of the masses (an end which can be attained only in this way). 

Unhappily, the author recognizes that his ethnic unity is not 
an idea of natural science, but is only a historical idea. Conse- 
quently, the criticism he makes upon Quetelet for looking only 
at states rebounds upon himself. In reality, states, as well as 
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races, are historical and natural formations. The authorstates that 
"at the present time races, in the sense that natural science 
attaches to this word, no longer exist," but " one may very well 
designate by the name of race those ethnic and even heterogeneous 
social groups and communities," and he specifies by adding that the 
race " is a product of the historical process which is, moreover, for 
it also a natural process." But, then, is it not in the same condi- 
tion as states, and what is this unit which must serve as a meas- 
ure, and which is composed of heterogeneous elements? 

If, then, we reject the mathematico-statistical theory of Quete- 
let in part, that is to say, so far as it is inapplicable to the 
organic forms of societies, it is for more essential reasons than 
those indicated by Gumplowicz, reasons which involve the con- 
demnation of the latter's own doctrine., It is nevertheless true 
that all facts considered in themselves from the mathematical 
point of view have natural limits of variation, from the stand- 
point of both number and of extent, precisely because every 
number is limited, every extent is fixed and circumscribed. The 
simplest formula of the limits of variation and of equilibrium is, 
then, a mathematical formula. 

SECTION II. MECHANICAL LIMITS. 

As we have already seen, the idea of force, like that of num- 
ber and of extent, is a relative and limited idea. It supposes at 
least the existence of two bodies more or less extended, whether 
atoms or worlds. From this simple coexistence of two bodies 
there naturally arises a relationship which manifests itself 
through a movement, through an equilibrium. Equilibration as 
used here necessarily denotes every movement which tends to 
produce or to destroy an equilibrium. Equilibrium must not be 
confused with the state of inertia. In every equilibrium there 
is movement. Only a relative immobility can exist between two 
bodies when their force is arrested. There is not an absence of 
movement, but neutralized movement. Such is the state of rest 
produced by the fall of a body to the surface of the earth. 

Mechanics is the measure of forces. It gives us directly the 
I For a discussion of this subject, see my observations in the work in preparation 

upon the static theories of Quetelet, Comte, and Spencer. 
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idea of statics, of a state of equilibrium. In fact, mechanical 
statics shows us the conditions of equilibrium of any system 
whatever. It is natural enough that economists, political theo- 
rists, and sociologists have attempted to reduce the scientific 
explanation of societies to purely mechanical laws; likewise, 
that others have tried to reduce it to purely mathematical laws. 
This historical process is logical, but these explanatious, pre- 
cisely because of their too general and too abstract character, go 
outside of the sociological domain, and are insufficient. They 
are comprised more properly within the subject of general philoso- 
phy. They can and must be used by general philosophy, but 
not by the special philosophy of the social sciences. 

Nevertheless, it is correct to include under the denomination 
of forces, not only the mechanical properties, but also the organic 
and superorganic properties of matter. In order to examine the 
problem of social equilibrium, it is necessary, first, to have the 
idea of mechanical equilibrium as it presents itself in inorganic 
matter; then, to pass to organic matter; finally, to pass to 
superorganic matter. 

It is to be remarked that the transition from one of the lower 
of these three different forms under which matter presents itself 
to the succeeding higher form is effected in an uninterrupted 
manner, by insensible degrees, and not by abrupt leaps. In a 
word, it is an evolutionary passage from the one to the other. It 
follows that, in the lowest forms of organisms, equilibration is 
still preponderantly effected among forces which are chiefly 
mechanical. 

Let us recall that mechanics rests upon three fundamental 
principles or properties of matter, principles which are demon- 
strable by experimental observation, and which are involved in 
every industrial application of mechanics. These principles are: 
first, the law of inertia; second, that of the independence of the 
eftects offorces; third, that action and reaction are equal. 

The first is sufficiently known; as to the second, it expresses 
that the effect of a force upon a body is always the same, what- 
ever may be the velocity of the body, and whatever may be the 
other forces which impel it. If the body changes, the effect 
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varies accordingly. This principle is applicable not only to the 
purely mechanical forces, but also to the properties of inorganic, 
organic, and superorganic bodies, in so far as these properties 
result in the modification of the state of repose or of movement 
of the elementary parts. The sociologist, while studying social 
statics and dynamics, must always take into account that every 
force applied to a body always produces three different effects: 

First, a certain increase of the total velocity. 
Second, a certain total deviation. 
Third, an instantaneous increase of velocity, or acceleration. 
In sociology, as well as in mechanics and physics and else- 

where, matter and force are abstract concepts of properties 
which alone are known to us. The essence of force and matter 
is confused with their effects. Through the latter alone, force 
and matter exist for us. It is by the effects alone that we are 
able to measure them, to compare them from the point of view 
of the third effect, acceleration. If different forces are necessary 
in order to produce the same acceleration in the movement of 
different bodies, the conclusion will be that these bodies offer an 
unequal resistance. Mass may then be considered as the 
measure of the resistance to the movement. As to the law action 
and reaction are equal, it implies that in nature no force exists in 
isolation. For every force whatever there always corresponds 
another force which is equal to it, and which has an opposite 
effect. 

SECTION III. ASTRONOMICAL LIMITS. 

The astronomical bodies have limited structures, limited 
movements, and influences which are correspondingly limited. 
Our globe is far from being homogeneous. Its mass is differen- 
tiated into parts whose frontiers are quite distinct. Its center is 
in a melted state. A solid envelope formed of superposed 
layers follows. This superficial crust, which is of relatively 
slight thickness, since it equals scarcely a thousandth of the 
terrestrial diameter, is the inclosed field upon which all organic 
beings vegetate and live. This limiting envelope is the result of 
relationships between the inorganic terrestrial aggregate and the 
external factors, astronomical, atmospheric, climatic, etc. The 
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actual earth is a globe, having a radius of about i,6oo leagues, 
situated 37,000,000 of leagues from the sun, around which it 
revolves in 365 days. Its axis is inclined 670 to the plane of 
the ecliptic. 

These form-limits of the earth result from relationships, past 
and present, between the internal mass in the course of its 
evolution and the external conditions, among which, and under 
the influence of which, these forms have been realized. Among 
the external forces which have contributed to limit the earth, 
and therefore to give it its general form, it is necessary to point 
out especially the other planets of the solar system. The 
limitation of the structure and movements of the solar system 
itself depends upon a vaster system. Moreover, since the 
discovery of Neptune, the frontiers of the solar system, becom- 
ing better known, extend more than one thousand millions of 
leagues. The movements, like the forms of the earth and the 
planets, are limited movements. All the planets move around 
the solar mass, executing at the same time rotary movements 
upon their own axes. All travel their eliptical orbits according 
to a general law of proportionality of the areas of portions of 
the elipse traveled over successively by the straight line which 
joins a planet to the sun, to the time employed in the traveling. 
The earth is a spheroid surrounded by a mass of air. This 
atmosphere is its real external covering, a covering which like- 
wise is limited by the nature of its own internal composition, in 
relationship with the terrestrial mass and by the nature of bodies 
exterior to the atmosphere. Each of the many geological 
strata, in its turn, is limited by its internal constitution in rela- 
tionship with the external strata. The earth and the celestial 
bodies in general are, then, formations limited in their structure 
and their movement in consequence of the reciprocal action of 
external forces upon central masses; their equilibration results 
from this reciprocal action. 

Upon the structure and the equilibrated movement of astro- 
nomical bodies there are dependent other special structures and 
movements which are likewise equilibrated. For example, the 
structure and the movement of the earth determine the distribu- 
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tion of the climates in five zones: a torrid, comprised between the 
tropics; two frigid, limited by the polar circles; and two tem- 
perate zones, contained between the tropics and the polar circles. 
The structure and the movement of the earth also divide the 
year into four seasons. All these general limitations have in 
their turn relationships with the structure and the life of organized 
beings, including those organized into societies. 

SECTION IV. PHYSICAL AND CHEMICAL LIMITS. 

Nothing seems to limit the dimensions of inorganic com- 
pounds. They are, however, formed of particles. Thus, although 
water has no texture or visible structure, it is nevertheless 
formed of distinct molecules. There exists between these 
molecules a resistance which separates them. This resistance 
arises from their thermic state, for when one heats water or makes 
it cold it passes into vapor or becomes ice; that is to say, its 
molecules acquire less or more cohesion. All unorganized bodies 
may take definite forms and augment their volume by the addi- 
tion of similar parts. Each crystallizable substance has its 
characteristic crystalline forms. It never deviates from certain 
clearly defined geometrical forms, whatever may be its mass. 
Enlargement is always effected by adding to the exterior of the 
body similar parts which previously existed apart from it. 
Crystals, the most perfect inorganic bodies, are composed 
exclusively of a homogeneous substance. All are limited by 
plane surfaces which break following straight lines and constant, 
measurable angles. 

As examples of the law of physical limitation, we may cite in 
crystallography: 

First, the law of symmetry: When a crystal presents upon one 
of its elements (angles or edges) a certain modification, all the 
other elements crystallographically similar are modified at the 
same time in the same way. 

Second, the law of derivation: If a modifying face intercepts 
upon the edges of a crystal of the dimensions x, y, and z, every 
other face placed upon the same element will intercept upon 
these edges according to dimensions x', y', and z', which wil 
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satisfy the law that: the ratio x,is in simple relationship with x 
y z xay z 
7,and ,so that x,=m = np, m and n being whole num- 

bers or simple fractions like I, 2, . . . 4, . 

Whence results this form, these numerical limits? They are 
the product of two factors: first, the internal formative force 
inherent in the physical and chemical constitution of the matter 
itself; second, the external formative force which is the expression 
of the influence of the surrounding matter. The concurrence of 
these two forces, their reciprocal relations, determine the form 
and the volume of inorganic bodies, their composition and their 
decomposition, their actions and their reactions. The equilibra- 
tion of these forces is the consequence of the relationship which 
exists between the structure of the bodies thus limited and the 
environment. 

Physics and chemistry show us in a general way that the solid, 
liquid, and gaseous substances which compose the terrestrial 
globe are not indiscriminately mingled: the rocks, the liquids, 
the gases occupy definite, limited spaces. They show a certain 
order in their static disposition; this order and these limits are 
the conditionls of their equilibrium. 

Thus, just as our solar system gravitates around an unknown 
center, and just as in our system the planets gravitate around the 
sun, we also see all the bodies upon the earth equilibrated about 
its center by gravitation, and all the molecules of inorganic 
aggregates equilibrated differently among themselves, according 
to their different conditions, under the name of molecular 
attraction. In the same way, also, all the chemical modifications 
are the result of molecular equilibrations determined and limited 
by reciprocal relationships. Thus, the general law of limitation 
appears to us as inseparable from the very conception of aggre- 
gate or mass. 

Chemistry, by showing us atomical and molecular equilibra- 
tions of greater and greater complexity, prepares us for the 
consideration of a new aspect of statics. The law of definite 
proportions, and that of multiple proportions, are examples of 
chemical litnits. Indeed, it will remain with us to see whether 
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this law of limitation extends to the organic, psychic, and social 
world. In the first place, chemistry shows us especially that, in 
proportion as the combinations becoms more complex, they 
become more and more susceptible to modification by physical 
influences and by the actions and reactions of the atoms and 
molecules among themselves. Every new combination formed 
by the intrusion of atoms or of molecules into the environment 
of an existing aggregate must necessarily modify the equilibra- 
tion of the aggregate, in its structure and in its movements, and 
give rise to a different equilibration. In general, the simple 
bodies are the most stable; for the most part, they resist all 
reagents. Carbon (diamond) is extremely stable; the com- 
pounds are less stable; the implex compounds are still less so. 
Experience demonstrates the increasing instability of compound 
bodies. This characteristic is manifested with a maximum of 
intensity in those organized bodies whose states of equilibrium 
are so varied and so variable that chemistry has not yet succeeded 
in determining the nature of many of the products of the higher 
combinations out of which life arises. 

SECTION V. BIOLOGICAL LIMITS. 

Organic matter is limited. 
Its fundamental property, its characteristic force, is a con- 

stant tendency to a more and more complete adaptation to all 
the forces of the environment. In the lower stages, this natural 
tendency is favored by the division of the matter into portions 
with very small surfaces. Such division, augmenting the whole 
boundary surface, extends the field of activity of the matter, 
inasmuch as the vital energy is first exercised in a quasi-general 
manner on the external surface. Consequently life-that is to 
say, the sum of all these activities-augments when the organic 
matter is subdivided into very small particles. However, these 
considerations do not appear applicable to the higher forms of 
matter. 

From the morphological point of view, the sphere has the 
inclosing surface which limits the maximum volume. This 
principle may be placed in relationship with two other theorems. 
According to the first, as stated in the capillary theory of 
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Laplace, every liquid withdrawn from the capillary forces exer- 
cises upon itself, by virtue of its cohesion, a normal pressure on 
the free surface, a pressure which is equivalent to a constant 
quantity augmented by the product of the average curvature of 
the surface, at the point considered, by a constant factor which 
depends upon the nature of the liquid. 

p +I (I+I 

The second theorem, stated in the memoir of Z. Plateau 
upon the phenomena which result from the withdrawal of a free 
liquid mass from the influence of gravitation, shows us that the 
mass thus left to itself assumes the form of a sphere, which then 
constitutes a form of equilibrium. In fact, in a sphere, since 
the curvature is the same on all sides, the pressure which is 
mentioned in the theorem of Laplace is exercised on all sides, 
and the mass is in equilibrium. 

The sphere is, then, a state of equilibrium between certain 
internal forces and other external forces. Applying the princi- 
ple that a spherical surface limits the maximum volume, and 
the two theorems of Laplace and Plateau to inferior organisms, 
we ascertain, in the first place, that the conditions required for 
the application of these principles are to be found in organisms. 
According to Hackel, organisms in general are largely composed 
of water; the body of a man contains 70 per cent. This large 
proportion of water is especially remarkable in the case of the 
jelley-fish, which, according to the same author, contains 99 
per cent. One may, then, without sensible error, liken such an 
organism to a liquid mass. Moreover, these inferior organisms 
floating in the waters of the ocean are removed from the influ- 
ence of gravity. The principle of the maximum volume in a 
limited surface, and the two theorems of Laplace and Plateau, 
are, then, applicable to the inferior organisms. That of the maxi- 
mum volume is in direct correlation with the natural tendency 
of matter to store the most life possible within the least surface. 
We may conclude that the surface limiting the elementary 
organic matter is clearly the result of an equilibration between 
internal forces and the most general forces of the environment. 



6i8 THE AMERICAN JOURNA L OF SOCIOLOGY 

If, now, in consequence of accidents, or in pursuance of their 
natural tendency, certain inferior organisms, overstepping their 
limit of energy, assume a form deviating from the spherical 
form, and consequently approaching the cylindrical form, they will 
be immediately subdivided into several spheres. For another 
theorem demonstrated by Plateau is this: A liquid cylinder, 
withdrawn from the action of gravitation, becomes unstable and 
subdivides into several spheres, as soon as its length exceeds the 
circumference of its cross-section. This theorem may explain, in 
part, from the mechanical point of view, the reproduction of 
inferior species by simple division. This occurrence would be 
first produced accidentally and would be repeated because of 
its utility. 

The preceding shows us the natural relationship which unites 
the laws of inorganic equilibrium to those of organic equilibrium. 
However, the latter presents some special characteristics which 
it is advisable to elucidate, and which in their turn prepare us 
for the interpretation of social statics. 

Vegetables and animals are composed of the same elements 
that enter into the composition of inorganic matter, but these 
elements are assembled in combinations which are not found in 
inorganic matter. There is an essential substance, composed of 
water and proteid substances, fat, carbohydrates, and minerals, 
which enters into the texture of all plants and animals in 
life. This substance is protoplasm. Protoplasm is a juxta- 
position of divers proteid substances (albuminoids). In order 
that protoplasm may have life, it is necessary that it be intact 
and absorb water. While nothing limits the dimensions of 
inorganic combinations, such as crystals, every protoplasmic 
mass, as soon as it attains certain dimensions, divides itself 
spontaneously into several distinct masses equivalent to the 
mass from which they originated. Protoplasm exists, then, 
only in the form of individuals having a limited size. This is 
why all the living beings are necessarily composed of cells or of 
a society of cells. 

In contrast with inorganic bodies, living plants grow by 
adding to the substances which constitute them similar sub- 
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stances which do not come exclusively from without. These 
latter substances are, on the contrary, manufactured in the body 
of the plant by the aid of more simple materials borrowed from 
nature. This is a new point of view which is destined to throw 
light on the sociological problem. The growth of the plant 
consists in the addition of a definite structure, as in the case of 
the crystal, but the plant grows by interior addition. One finds 
neither in the soil, nor in the water, nor in the air the compounds 
characteristic of the mass of the plant: albumen, gluten, starch, 
cellulose, and fatty matter. All the crude inorganic materials 
in them are furnished, however, by the atmosphere and by the 
soil: oxygen, nitrogen, carbonic acid, ammonia and water, argil 
and silica, lime, iron, potash, phosphorus, sulphur, etc. The 
plant divides all this primary material into different portions, in 
order to assimilate them, and to reunite them into new combina- 
tions at the interior of its structure-manufactory, where the new 
molecules distribute themselves among the old ones. 

This is not all. In contrast with minerals, plants continue 
their development until a portion of their substance is detached 
in the form of seed or germ, and thus they reproduce their 
species. The same is true of the living animal. It is necessary, 
however, to note that most of the substances which the animal 
assimilates are provided directly by other animals and by plants. 
The animal also detaches a part of its substance, the egg, which 
gives birth to a similar animal. 

The form of every animal and of every plant is, then, the 
product of the same relationships that we have indicated for the 
crystals. It results from the equilibration between two factors, 
the one internal, the other external. There is only this differ- 
ence: the equilibration is more complex. The internal factor 
adapts itself spontaneously to the more special conditions, from 
which results life. 

Consequently, it is easy to understand that, in the inferior 
forms of life, the individuals are not distinguished from the 
species, any more than the crystals are. They have no individu- 
ality. Thus, in the kingdom of protista, intermediate between 
the vegetable kingdom and the animal kingdom, and including 
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especially the monera and the rhizopods, the salient character of 
conformation, according to Hackel, is 
the invariably totally inferior development of their individuality. Numbers 
of protesta are, during their life, simple plastids, individuals of a primary 
order. Others, by combining together, form colonies of plastids. But even 
these individuals, although somewhat superior, remain for the most part at a 
very inferior degree of development. The inhabitants of these communities 
of plastids invariably resemble each other very much; with them there is 
only a very slight division of labor; consequently, their social organism is as 
incapable of elevated functions as that of the savages of New Holland. 
Besides, the union of the plastids is ordinarily very loose, and each of them 
always retains in a large measure its personal independence. 

We observe that lack of individuality corresponds to a great 
personal independence, and that, with all living beings, social 
progress can, therefore, naturally be conceived as coincident with 
the development of individuality parallel to increasing solidarity. 
In spite of appearances to the contrary, individuality and solid- 
arity are not contradictory, but the latter is the condition, the 
support, of the former. 

At first sight it seems that the limits of morphological varia- 
tions in the organic world are less precise than in the inorganic 
world. In contrast with crystals, the animal and vegetable forms 
appear to exclude all geometrical determination. They are ordi- 
narily limited by curved surfaces intersecting in curved lines and 
at variable angles. Even from the point of view of geometrical 
lines, however, the radiolaria and many other protista are not 
different from crystals. Their forms may likewise be reduced 
to definite mathematical forms, limited by constant, measurable 
surfaces and angles. There are even absolutely amorphous 
organisms, like the monera, the amceba, which change their forms 
at each instant. Their forms are as indefinite as those of amor- 
phous inorganisms, uncrystallized rocks, precipitates, etc., whose 
structure is nevertheless determined by the most general laws of 
mechanics. In general, however, every organic structure is lim- 
ited. Every structure, in its double aspect of mass-limit, is in a 
constant equilibration with the environment which furnishes the 
materials that enter into its composition and support its activity. 
There is this difference, that in every vegetable or animal organ- 
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ism this variable equilibration is the result of an internal elabora- 
tion, which continually modifies both the materials borrowed from 
the environment and the structure, as well as the functioning 
resulting from the superior combinations produced by this assimi- 
lation and this elaboration. Every organism is not only limited 
in its structure at any period whatever of its growth, but even 
this evolution is limited: 

First, by their very perfection, the organisms come to be no longer sus- 
ceptible to change in the presence of new conditions; for example, the horse, 
having now only a toe. His species would perish, if he were able to subsist 
only by a new modification of the feet. 

Secondly, at every epoch, there has been on the surface of the globe a 
category of predominant organisms, very perfect and not without descendants. 
Nevertheless the aristocracy of the subsequent epoch never springs from the 
preceding aristocracy, but always from unfinished types, from characters 
which are still simple, and which have retained a structure susceptible of 
varied adaptations., 

Later, while studying the social types, we shall see that the 
essential variations of these types are likewise limited in such a 
manner that it is always possible to reduce them to a few charac- 
teristic types. We shall show that this conclusion, which pre- 
sents important analogies with the theory of limited variability set 
forth by Geoffroy Saint-Hilaire in his Histoire naturelle gdnirale 
des r4gnes organiques, must be based upon the fact that, the social 
material being limited, the many combinations which may arise, 
although incalculable in the present state of our knowledge, are 
also necessarily limited. This is a new explanation of the law 
of the apparent return to the primitve forms, which must be limited, 
as in zoology, by this other law that evolution is not reversible, 
although this latter law may be far from being so rigorous in 
sociology as in zoology. Finally, our theory of the limits of 
social variation is totally different from the theory of form- 
limits of A. Loria and other sociologists. 

The primary form resulting from this continual equilibration 
of organized matter is the consequence of this rudimentary gen- 
eral necessity. It manifests itself by the appearance at the sur- 

, A. LAMEERE, Le transformisme. 
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face of the organic mass of a covering or membrane more or less 
distinct from this mass. This is the first and fundamental differ- 
entiation of every organism. The succeeding differentiation is 
the formation of a nucleus in the little mass of protoplasm. 

G. DE GREEF. 
BRUSSELS, BELGIUM. 

[To be continued.] 
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